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Abstract
The contribution of specific cell types to the production of cytokines that regulate hematopoiesis is still not well defined. STAT3 promotes the development of Th17 cells 4, 5 , Tfh cells, 6 and Th2 cells 7 , by activating genes encoding subset-specific cytokines and transcription factors 7, 8 .
Although the requirement for STAT3 in T cells to regulate HPC homeostasis has not been examined, one of the genes regulated and bound by STAT3 is Il21 9 . IL-21 is produced by multiple T cell subsets and has been reported to promote hematopoiesis [10] [11] [12] [13] . In this report we examine the requirement for STAT3-dependent Th subsets in regulating HPC homeostasis. from Jackson Laboratories (Bar Harbor, ME) were maintained in specific pathogen-free conditions and experiments were approved by the Indiana University IACUC.
In vitro T cell differentiation and analysis of phospho-STAT proteins
In vitro differentiation, analysis of cytokine production, retroviral transduction, and analysis of phospho-STAT proteins were performed as described 7, 15 .
Assay of hematopoietic progenitor numbers and cycling
Numbers of granulocyte-macrophage (CFU-GM), erythroid (BFU-E) and multipotential (CFU-GEMM) progenitor cells, and cycling of progenitor cells using high specific activity tritiated thymidine, were assessed as previously described 2, 16, 17 .
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Results and discussion
To test the requirement for STAT3-dependent T cell function in regulating HPC homeostasis, we isolated bone marrow and spleen from mice carrying a floxed Stat3 Since STAT3 has clearly been shown to promote Th17 development, we next determined if IL-17A, which contributes to regulation of hematopoiesis, 18 or the transcription factor RORγt that is required for the development of Lymphoid Tissue Inducer (LTi) and Th17 cells, were involved in HPC homeostasis. Though a decrease in bone marrow HPC numbers and cycling in Il17-/-mice compared to controls was similar to that observed in mice with STAT3-deficient T cells, there was an increase in HPC numbers in the spleen in the absence of IL-17A (Fig. 1B) . Disruption of Rorc, which results in decreased IL-17-secreting T cells in vivo 19 , resulted in no change in bone marrow HPC numbers, though there were increases in spleen HPC numbers and cycling in bone marrow and spleen ( Fig. 1C and data not shown). The increase in spleen HPC in both the Il17-/-and Rorc gfp/gfp mice corresponded to an increase in the overall cellularity of the spleen but not the bone marrow in these mice, compared to controls.
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Together, these data suggest that the effects of STAT3-deficiency in T cells on HPC activity are not due only to a deficiency in IL-17A, or Th17 and LTi cells.
IL-21, secreted by several T helper subsets, is induced by IL-6 in a STAT3-dependent manner, and affects hematopoiesis [10] [11] [12] [13] . To define STAT3 activation in multiple T helper subsets, we differentiated wild type and Stat3 CD4-/-naïve CD4 T cells under Th1, Th2,
Th9 and Th17 conditions and tested for phospho-STAT3 (pSTAT3), and pSTAT5 as a control, using intracellular staining. Both pSTAT5 and pSTAT3 were detected in all Th subsets during differentiation as assessed by percent positive cells and MFI ( Fig. 2A) . This work was supported by Public Health Service U19 AI070448 and RO1 AI057459 (to MHK), R21 AI AI077091 (to RRB, JSB and MHK) and RO1 HL56416 and HL67384 (to HEB). GLS and NY were supported by T32 AI060519, JK, NLG and DP were supported by T32 HL07910, JK was supported by T32 DK07519, and SLR was supported by T32
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Asterisks indicate significant difference from wild-type mice: *, p<0.04; **, p<0.001.
Statistics were performed using a Student's t test. For
